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Introduction

* Schedule T of the Drugs and Cosmetics Act, 1940, outlines Good Manufacturing Prac-
tices (GMP) for the production of Ayurvedic, Siddha, and Unani (ASU) drugs in India,
ensuring that these products meet stringent quality, safety, and efficacy standards.

* The objectives of Schedule T GMP focus on standardizing manufacturing processes,
maintaining hygiene, ensuring product consistency, and complying with regulatory re-
quirements to protect consumers and promote trust in ASU medicines.

* These objectives address the unique challenges of ASU drug production, such as variabil-
ity in herbal raw materials and the need to preserve traditional knowledge while meeting
modern regulatory standards.

 This session provides a detailed exploration of the objectives of Schedule T GMP, sup-
ported by examples to illustrate their practical implementation in the herbal drug industry.

Ensure Consistent Quality of ASU Drugs

* Purpose: To produce ASU drugs with uniform quality, ensuring that each batch meets
predefined standards for identity, purity, and potency.

* Key Parameters:

— Identity Verification: Confirming the correct botanical source of raw materials using
macroscopic, microscopic, and chemical tests (e.g., TLC, HPLC).

— Purity Standards: Testing for contaminants like heavy metals (<10 ppm for lead),
pesticides, and microbial load (<10s CFU/g for bacteria).

— Potency Consistency: Ensuring active constituents (e.g., withanolides in Ashwa-
gandha) remain within specified limits across batches.

* Implementation: Standardized raw material sourcing, validated manufacturing pro-
cesses, and in-process quality checks are employed to maintain consistency.



* Example: A manufacturer of Triphala churna ensures consistent quality by sourcing raw
materials from certified suppliers and verifying active markers like tannins using HPLC,
maintaining uniformity across batches.

* Relevance: Consistent quality ensures therapeutic reliability, enhances consumer trust,
and supports regulatory compliance for ASU drugs.

Ensure Safety of ASU Drugs

* Purpose: To protect consumers by ensuring ASU drugs are free from harmful contami-
nants, toxic substances, and adverse effects.

* Key Parameters:

— Contaminant Testing: Screening for heavy metals, aflatoxins, and microbial pathogens
(e.g., absence of Salmonella).

— Toxicity Assessment: Evaluating raw materials for toxic constituents, such as pyrrolizidine
alkaloids in certain herbs.

— Safe Processing: Using hygienic manufacturing conditions to prevent contamina-
tion during production.

* Implementation: GMP mandates cleanroom facilities, regular equipment sterilization,
and testing of raw materials and finished products for safety.

* Example: A Siddha medicine unit tests its Nilavembu Kudineer formulation for micro-
bial contamination, ensuring the absence of pathogens like E. coli, thereby guaranteeing
consumer safety.

* Relevance: Safety assurance minimizes health risks, prevents product recalls, and aligns
with regulatory standards for market approval.

Ensure Efficacy of ASU Drugs

* Purpose: To ensure that ASU drugs deliver the intended therapeutic effects through
consistent levels of active constituents and proper formulation.

* Key Parameters:

— Active Constituent Quantification: Measuring bioactive compounds (e.g., curcumin
in turmeric) using analytical techniques like HPLC.

— Formulation Stability: Conducting stability tests under Schedule T to ensure effi-
cacy is maintained throughout shelf-life.

— Traditional Validation: Correlating traditional use with scientific evidence to sup-
port therapeutic claims.

* Implementation: Standardized processing methods and quality control labs ensure that
formulations retain therapeutic potency.



* Example: An Ayurvedic manufacturer of Brahmi (Bacopa monnieri) capsules tests for
bacoside content to confirm cognitive health benefits, ensuring efficacy as per traditional
and scientific standards.

* Relevance: Efficacy assurance supports clinical reliability and strengthens the credibility
of ASU drugs in modern healthcare.

Standardize Manufacturing Processes

* Purpose: To establish uniform manufacturing procedures to minimize variability and
ensure reproducibility in ASU drug production.

* Key Parameters:

— Standard Operating Procedures (SOPs): Detailed protocols for each manufacturing
step, from raw material handling to packaging.

— Process Validation: Regular validation of processes like grinding, extraction, and
tableting to ensure consistency.

— Batch-to-Batch Uniformity: Monitoring to ensure each batch meets the same qual-
ity specifications.

* Implementation: Manufacturers develop SOPs and conduct regular audits to ensure
adherence to standardized processes.

* Example: A Unani drug unit standardizes the production of Majoon Arad Khurma by
using SOPs for ingredient mixing and packaging, ensuring consistent quality across
batches.

* Relevance: Standardization reduces errors, enhances product reliability, and facilitates
compliance with regulatory inspections.

Maintain Hygiene and Prevent Contamination

* Purpose: To ensure a hygienic manufacturing environment to prevent contamination of
ASU drugs by microbes, dust, or foreign matter.

* Key Parameters:

— Cleanroom Standards: Use of controlled environments with proper ventilation and
filtration systems.

— Personnel Hygiene: Mandatory use of protective clothing, gloves, and regular health
checkups for workers.

— Equipment Sanitization: Regular cleaning and sterilization of machinery to prevent
cross-contamination.

* Implementation: Schedule T mandates dedicated hygiene protocols, including regular
cleaning schedules and worker training.



* Example: An Ayurvedic facility producing Chyawanprash implements daily equipment
sterilization and requires workers to wear hairnets and gloves, preventing microbial con-
tamination.

* Relevance: Hygiene standards safeguard product integrity and protect consumer health,
aligning with global GMP principles.

Ensure Regulatory Compliance

* Purpose: To align ASU drug manufacturing with national regulatory requirements under
the Drugs and Cosmetics Act, facilitating licensing and market approval.

* Key Parameters:

— Licensing Requirements: Compliance with Schedule T for obtaining manufacturing
licenses from state drug authorities.

— Documentation: Maintaining detailed records of raw materials, processes, and
quality tests for regulatory audits.

— Labeling Standards: Ensuring accurate labeling with ingredients, batch numbers,
and expiry dates as per Schedule T.

* Implementation: Manufacturers maintain comprehensive documentation and undergo
regular inspections by regulatory bodies like the Central Drugs Standard Control Orga-
nization (CDSCO).

* Example: A Siddha medicine unit submits batch manufacturing records and quality test
reports for Amukkara Kizhangu tablets to obtain CDSCO approval, ensuring compliance
with Schedule T.

* Relevance: Regulatory compliance ensures legal market access and builds trust among
regulators and consumers.

Promote Consumer Trust and Market Acceptance

* Purpose: To enhance consumer confidence in ASU drugs by ensuring high-quality, safe,
and effective products that meet regulatory standards.

* Key Parameters:

— Quality Assurance: Consistent adherence to GMP standards to produce reliable
products.

— Transparency: Providing clear labeling and documentation to inform consumers
about product safety and efficacy.

— Market Standards: Aligning with international GMP norms to facilitate export and
global acceptance.

* Implementation: Manufacturers adopt Schedule T standards to produce high-quality
products and promote them through certifications and transparent labeling.



Example: A company producing 7ulsi (Ocimum sanctum) syrup adheres to Schedule
T GMP, earning a quality certification that boosts consumer trust and enables export to
international markets.

Relevance: Consumer trust drives market growth and supports the integration of ASU
drugs into mainstream healthcare.

Challenges in Achieving Schedule T GMP Objectives

Resource Constraints: Small-scale ASU manufacturers may lack funds for advanced
equipment or cleanroom facilities, hindering GMP compliance.

Raw Material Variability: Natural variations in herbal raw materials complicate efforts
to achieve consistent quality and efficacy.

Training Needs: Workers require ongoing training to adhere to hygiene and SOP stan-
dards, which can be resource-intensive.

Regulatory Enforcement: Inconsistent enforcement across states can lead to variations
in GMP compliance levels.

Example: A small Ayurvedic unit struggles to afford HPLC equipment for quality test-
ing, impacting its ability to meet Schedule T standards for active constituent quantifica-
tion.

Benefits of Schedule T GMP Objectives

Enhanced Product Quality: Consistent quality and efficacy improve the therapeutic
reliability of ASU drugs.

Consumer Safety: Rigorous safety and hygiene standards protect consumers from harm-
ful contaminants.

Global Competitiveness: Compliance with Schedule T aligns ASU drugs with interna-
tional GMP standards, facilitating exports.

Regulatory Trust: Adherence to Schedule T ensures smoother licensing and regulatory
approvals, supporting market access.

Example: An ASU manufacturer adopting Schedule T GMP for Guduchi (Tinospora
cordifolia) tablets gains approval for export to Europe, enhancing market reach and con-
sumer confidence.



